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Description 

The present invention relates to a method of milking 
an animal by using a milking machine having at least 
one teat cup with a teat cup bier therein for receiving a 
teat of the animal, a pulsation chamber being defined 
between the teat cup and the teat cup liner. There are 
means for subjecting the pulsation chamber to a pulsat- 
ing pressure varying between a first pressure and a 
sub-atmospheric second pressure, which Is lower than 
said first pressure. Each pulsation of said pulsating 
pressure includes a pressure decreasing phase, during 
which the pulsating pressure decreases from said first 
pressure to said second pressure, and a pressure 
increasing phase, during which the pulsating pressure 
increases from said second pressure to said first pres- 
sure. Means are provided for subjecting the interior of 
the teat cup liner to said sub-atmospheric second pres- 
sure for extracting milk from the animal's teat The milk- 
ing of the animal includes in sequence an initial 
massage period, during which the milk flow begins, a 
main flow period, during which the milk flow first 
increases to a main flow and then continues at said 
main flow, a flow decreasing period, during which the 
milk flow at first for a short whfle amounts to said main 
flow and then decreases, and a flow terminating period, 
during which the milk flow ceases. 

When milking mechanically it is desirable that the 
milking of each animal, such as a cow, takes place rap- 
idly, so that the milking machine is efficiently utilized. 
However, the more rapid the milking operation is carried 
out, the more milk that will remain in the udder at the 
end of the milting operation. This remaining milk, know 
as "rest milk', must be extracted by manual manipula- 
tion of the milking machine, which is labour intensive. 
Alternatively, the rest mflk is simply left in the udder until 
the next milking occasion, which results in a reduction of 
extracted milk. In addition, a more rapid milking has the 
consequence that the teat periodically, especially at the 
end of the mflking, is treated urgently, which may give 
rise to injuries to the teat and deteriorate udder health. 

In US-A-4391221 there is described a method of 
milking an animal wherein the teat Is stimulated during 
a stimulation phase for a predetermined interval prior to 
the principal milking operation. During the stimulation 
phase, no milk Is removed, the maximum underpres- 
sure applied to the pulsation chamber during each pul- 
sation is less than half that applied during milk removal, 
the pulsation frequency is several times that during milk 
removal and the pressure rises and falls during each 
pulsation at a slower rate than during milk removal. 

The object of the present invention is to provide a 
method of milking, which enables a relatively rapid milk 
extraction, reduces the rest milk and results in a gentle 
treatment of the cow's teats. 

This object can be obtained by means of a method 
of the kind initially stated, which is characterized by 
operating the milting machine to change the pulsating 
pressure during at least one of said pressure decreas- 



ing phase and said pressure increasing phase of each 
pulsation at a slower rate during at least one of said 
massage period, flow decreasing period and flow termi- 
nating period than during said main flow period. 
5 As a consequence, the teat cup liner will move 
slower during opening and/or closing of the interior of 
the teat cup liner during any of said periods of the milk- 
ing. A slower opening of the interior of the teat cup liner 
means that the teat has more time to expand radially 
io and maintains its factional engagement with the teat 
cup liner, whereby the teat cup is prevented from crawl- 
ing upwards on the teat towards the udder and from 
causing a throttling of the milk conducting interior of the 
teat close to the udder. Such a crawling of the teat cup 
is makes the milking more difficult and gives rise to 
increased rest milk. A slower closing of the interior of 
the teat cup liner means that the teat is treated more 
gently by the teat cup liner. 

During the main flow period, when the larger quan- 
go tity of the milk is extracted, the pulsating pressure in the 
pulsation chamber changes at a normal rate, which 
means that the total milting still can be carried out rela- 
tively rapidly. 

The invention is explained more closely below with 
25 reference to the accompanying drawings, in which fig- 
ure 1 Is a graph, which illustrates the size of the milk 
flow during a mflking operation, figures 2-4 are three 
graphs illustrating the cyclic course of the pressure in a 
pulsation chamber according to three alternative milking 
30 operations according to the invention, and figures 5-7 
schematically show three alternative milking machines 
for accomplishing the milking method according to the 
invention. 

In the graph according to figure 1 there Is shown a 

ss typical relation between milk flow Q and time t during 
milking of a cow. During an initial massage period I the 
teats of the cow are stimulated, so that the milk yield 
begins. Thereafter a main period II follows, during which 
the mflk flow increases to a main flow, and then stays 

40 relatively constant for a substantial part of the main 
period II. Following the main period II is a milk flow 
decreasing period 111 during which the milk flow for a first 
short time amounts to the main flow and then steadily 
decreases. Finally a mflk flow terminating period IV 

45 occurs, during which the milk flow ceases. 

In the pressure/time graphs according to figures 2- 
4, there is fliustrated by a continuous line 1 how the pul- 
sating pressure In a pulsation chamber of a teal cup 
provided with a teat cup liner varies between a high 

so pressure P 1 and a law pressure P 2 during a pulsation 
cycle. During an opening prose a (see figure 3) the pul- 
sating pressure is decreased from the value P) to the 
value P 2 , which results in that the Interior of the teat cup 
liner is opened and milk can flow from the teat During a 

ss following milking phase b (see figure 2} the pulsating 
pressure is kept at the value P 2 , the interior of the teat 
cup liner being kept open. Then, a closing phase c fol- 
lows, during which the pulsating pressure according to 
the One 1 is increased from the value P 2 to the value Pi , 
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which results in that the interior of the teat cup liner is 
closed and mflk is prevented from flowing from the teat 
During a following rest phase d the pulsating pressure is 
kept at the value P 1( the interior of the teat cup liner 
being tept closed. A pulsation cycle comprising the 5 
phases a-d usually lasts between 0.7 to 1 .5 seconds. 

In the graph according to figure 2, there is illus- 
trated by a broken line 2 how the opening phase a is 
prolonged If the pulsating pressure decreases at a 
slower rale than along the line 1. The prolongation of 
the opening phase a means that the interior of the teat 
cup liner Is opened at a slower rata 

In the graph according to figure 3, there is illus- 
trated by a broken Bne 3 hew the dosing phase c is pro- 
longed if the pulsating pressure increases at a slower 
rate than along the fine 1 . The prolongation of the dos- 
ing phase c means that the interior of the teal cup liner 
is dosed at a dower rate. 

In the graph according to figure 4. there is illus- 
trated by the broken fines 2 and 3 how both the opening 
phase a and the dosing phase c are prolonged, If the 
pulsating pressure changes at a slower rate than along 
the line 1. (The pulsating pressure both increases and 
decreases at slower rate). Thus, the prolongation of the 
opening phase a and the dosing prose c means that 
the Interior of the teal cup liner Is opened and dosed at 
a dower rate during the same pulsation cyde. 

The milking machine shown in figure 5 comprises a 
teat cup 4 wtth a teat cup liner 5, a pulsation chamber 6 
being defined between the teat cup 4 and the teat cup 
liner 5. From the interior of the teal cup liner 5 a milk 
passage 7 leads to a receptade 8, the interior of which 
is subjected to a sub-atmospheric low pressure P 2 by a 
low pressure source 9 via a low pressure passage 1 0. A 
putsator 1 1 is connected to the pulsation chamber 6 via 
a pulsation passage 12, to the low pressure source 9 via 
a low pressure passage 13, and to a high pressure 
source 14, which generates a high pressure P 1t via a 
high pressure passage 15. Trie passages 12, 13 and 15 
are provided with controllable valves 16, 17 and 18, 
respectively. A control unit 19 Is connected to the valves 
16, 17 and 18 tor controlling these. 

The milking machine according to figure 5 Is oper- 
ated in the following way. The low pressure source 9 
subjects the Interior of the teat cup Oner 5 to the low 
pressure P 2 via the passage 10, the Interior of the 
receptacle 8 and the passage 7, while the putsator alter- 
nately subjects the pulsation chamber 6 to the high 
pressure Pi from the high pressure source 14 via the 
passages 15 and 12, and to the low pressure P 2 from 
the low pressure source 9 via the passages 1 3 and 12. 
When the low pressure P 2 prevails in both the pulsation 
chamber 6 and the interior of the teat cup liner (phase b) 
the interior of the teal cup Oner 5 is fuDy opened, milk 
being able to flow from a teat, which Is inserted Into the 
teat cup 4 from above, to the receptade 8 via the pas- 
sage 7. When the high pressure P 1 prevails in the pul- 
sation chamber 6 (phase d) the teal cup liner 5 is 
flattened below the teat by the resulted pressure differ- 



ence between the outside and the inside of the teat cup 
Oner 5, 60 that the interior of the teat cup liner is dosed. 
By means of the control unit 19 and the valves 16-18, 
the opening and dosing rates of the teat cup liner 5 can 
be optimally contrdled during milking. E.g. a both the 
opening rate and the dosing rate of the teat cup finer 
can be reduced by throttling the pulsation channel 12 by 
means of the valve 1 6 (fig 4). As an alternative, only the 
opening rate of the teat cup liner 5 may be reduced by 
throttling the low pressure passage 13 by means of the 
valve 1 7 (fig 2), or the dosing rate of the teat cup liner 5 
may be reduced by throttling the high pressure passage 
15 by means of the valve 18 (fig 3). 

One of the opening rale and closing rale of the teal 
cup liner, or alternatively both, can optionally be 
reduced during any of the massage period I, the flow 
decreasing period III and the flow terminating period IV. 
E.g., both the opening rate and the dosing rate of the 
teat cup finer can be reduced during all of these periods, 
which gives the best protection against teat cup crawl- 
ing, the most gentle teal treatment and a small amount 
of rest mflK, but a prolonged milking, since the milking 
phase band the rest phased (the recovery phase of the 
teat) will be shortened during raid periods. As an alter- 
native, the duration of the rest phase d can be kept nor- 
mal by only reducing the opening rate of the teat cup 
finer 5, which shortens the milking time somewhat, but 
gives a somewhat worse teat treatment Another alter- 
native Is to reduce the opening and dosing rales of the 
teat cup finer 5 only during the flow decreasing period 
III, which substantially reduces the risk of teal cup 
crawling. Yet another alternative is to reduce the open- 
ing rate of the teat cup Gner 5 only during the flow 
decreasing period III and the flow terminating period IV, 
whfle the dosing rate of the teat cup finer 5 is reduced ' 
during the massage period I, the flow decreasing period 
III and the flow terminating period IV 

The milking machine according to figure 6 differs 
from the milking machine according to figure 5 in that 
the control unit 1 9 only is connected to a valve 20, which 
is arranged in a connection passage 21 A between the 
high pressure source 1 4 and the low pressure passage 
13, and to a valve 20 A which is arranged In a connec- 
tion passage 21 between the low pressure source 9 and 
the high pressure passage 15. By means of the control 
unit 19 and the valve 20, a small leakage from the high 
pressure source 14 to the low pressure passage 13 via 
the connection passage 21 A can be provided, so thai 
the pressurization of the pulsation space 6 of the low 
pressure source 9 takes place at a slower rate, whereby 
the interior of the teat cup liner 5 is opened at a slower 
rata As an alternative, a small leakage from the high 
pressure passage 1 5 to the low pressure source 9 may 
be provided by means of the control unit 19 and the 
valve 20 A so that the pressurization of the pulsation 
6pace6bythe high pressure source 14 takes place at a 
slower rale, whereby the interior of the teal cup liner 5 is 
dosed at a slower rata 

The milking machine according to figure 7 differs 
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from the milking machine according to figure 5 in that an 
accumulation chamber 22 is connected to the pulsation 
passage 12 via a passage 23, which is provided with a 
valve 24, and in that an accumulation chamber 25 is 
connected to the high pressure passage 15 via a pas- 
sage 26, which is provided with a valve 27, and to the 
low pressure passage 13 via a passage 28, which is 
provided with a valve 29, the control unit 19 being con- 
nected to the valves 24, 27 and 29. When the control 
unit 1 9 opens the valve 24 during milking, also the accu- 
mulation chamber 22 will be alternately pressurized by 
the pressure sources 9 and 14, which results in that a 
corresponding pressurization of the pulsation chamber 
6 takes place at slower rale, so that the opening and 
closing rates of the teat cup Drier 5 are reduced. 

In case it is desirable to decrease only the opening 
rate of the teat cup Oner 5, the control unit 19 controls 
the valves 27 and 29 during each pulsation cycle, so 
that during the a-phase the valve 27 Is closed while the 
valve 29 is opened, the accumulation chamber 25 com- 
municating with the low pressure passage 1 3. When the 
b-phase begins the control unit 19 closes the valve 29 
and then opens the valve 27, so that the accumulation 
chamber 25 is pressurized by the high pressure source 
14. When the d-phase begins the valve 27 is closed, 
after which the above described operation Is repeated 
during the next pulsation cycle. 

In case it is desirable to reduce only the closing rate 
of the teat cup liner the control unit 19 controls the 
valves 27 and 29 during each pulsation cycle, so that 
during the c-phase the valve 29 is closed Hie the valve 
27 is opened, the accumulation chamber 25 communi- 
cating with the high pressure passage 15. When the d- 
phase begins, the control unit 19 closes the valve 27 
and then opens the valve 29, so that the accumulation 
chamber 25 is pressurized by the low pressure source 
9. When the b-phase begins the valve 29 is dosed, after 
which the above described operation is repeated during 
the next pulsation cycle 

The high pressure source 14 in the milking machine 
according to figures 5-7 is suitably constituted by 
atmospheric pressure. 

Claims 

1. A method of milking an animal by using a milking 
machine having at least one teat cup (4) with a teat 
cup Oner (5) therein for receiving a teat of the ani- 
mal, a pulsation chamber (6) being defined 
between the teat cup and the teat cup liner, means 
(9, 11-15) for subjecting the pulsation chamber to a 
pulsating pressure varying between a first pressure 
and a sub-atmospheric second pressure lower than 
said first pressure, each pulsation of said pulsating 
pressure including a pressure decreasing phase 
(a), during which the pulsating pressure decreases 
from said first pressure to said second pressure, 
and a pressure increasing phase (c), during which 
the pulsating pressure increases from said second 



pressure to said first pressure, and means (7-10) 
for subjecting the interior of the teat cup liner to said 
sub-atmospheric second pressure for extracting 
milk from the animaTs teat, the milking of the animal 

6 Including in sequence an Initial massage period (I), 
during which the milk flow (Q) begins, a main flow 
period (II), during which the milk flew first increases 
to a main flaw and then continues at said main flow, 
a flow decreasing period (III), during which the milk 

w flow first shortly amounts to said main flow and then 
decreases, and a flow terminating period (IV), dur- 
ing which the mOk flow ceases, characterized by 
operating the making machine to change the pulsat- 
ing pressure during at least one of said pressure 

75 decreasing phase (a) and said pressure Increasing 
phase (c) of each pulsation at a slower rate during 
at least one of said massage period (I), flow 
decreasing period (III) and flow terminating period 
(IV) than during said main flow period (II). 

so 

2. A method of milking according to claim 1 , charac- 
terized by operating the milking machine to 
decrease the pulsating pressure during said pres- 
sure decreasing phase (a) of each pulsation at a 

& slower rate during the massage period (I), the flow 
decreasing period (III) and the flow terminating 
period (IV) than during the main flow period (II). 

3. A method of milking according to claim 2, charac- 
so terlzed by operating the milking machine to 

increase the pulsating pressure during said pres- 
sure increasing phase (c) of each pulsation at a 
slower rate during the massage period (I), the flow 
decreasing period (III) and the flow terminating 
55 period (IV) than during the main flow period (II). 

4. A method of making according to claim 1, charac- 
terized by operating the milking machine to change 
the pulsating pressure during each pulsation at a 

40 slower rate during the flow decreasing period (ill) 
than during the massage period (I), the main flow 
period (!Q and the flow terminating period (IV) 

6. A method of making according to claim 1, charac- 
45 terlzed by operating the milking machine to 
decrease the pulsating pressure during said pres- 
sure decreasing (a) phase of each pulsation at a 
slower rate during the flow decreasing period (III) 
and the flow terminating period (IV) than Airing the 
so main flow period (II) and the massage period (I), 
and to increase the pulsating pressure during said 
pressure increasing (c) phase of each pulsation at a 
slower rate during the massage period (I), the flow 
decreasing period (III) and the flow terminating 
ss period (IV) than during the main flow period (II). 

PatentansprQche 

1. Verfahren zum Mel ken eines Tieres unter Verwen- 
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dung einer Melkmaschine, umfassend 

mindestens einen Ztzenbecher (4) mit einem 
darin befindlichen Zrtzertgummi (5), um eine 
2tze des TIeres aufzunehmen; ff 
eine Pufskammer (6), die zwischen dem ZH- 
zenbecher und dem Zitzengumml deflnlert 1st; 
eine Enrichtung (9, 11-15), um die Puiskam- 
mer einem pulsierenden Druck zu unterwerfen. 
der zwischen einem ersten Druck und einem io 
zweiten Unterdruck variiert, der kl einer ist ate 
der erste Druck, wobei jeder Puis des pulsie- 
renden Druckes eine Druckmirrierungsphase 
(a) umfaBt, wahrend der der pulsierende Druck 
vom ersten Druck auf den zweiten Druck is 
absinkt, und eine Druckanstiegsphase (c), 
wahrend der der pulsierende Druck vom zwei- 
ten Druck auf den ersten Druck ansteigt; und 
eine Enrichtung (7-1 0), um das Innere dee Zit- 
zengummis dem zweiten Unterdruck auszuset- 20 
zen, wodurch der Zitze dee TIeres Milch 
entzogen wind, wobei das Melken des Tieres In 
Reihenfolge aus einer Massageperiode (I) 
besteht wflhrend der der MilchfluB (Q) ein- 
setzt, einer HauptfluBperiode (II), wahrend der 25 
der MilchfluB zuerst auf einen HauptfluB 
ansteigt und dann bei diesem RuB verblekt, 
und einer RuBabnahmeperiode (III), wahrend 
der der MilchfluB zuerst kurz bei der Menge 
des Hauptf lusses verbieibt und dann abnimmt, so 
sowie einer RuBendeperiode (IV), wahrend der 
der MflchfluB aufhort, 

gekennzeichnet durch Betreiben der Melk- 
maschine, um den pulsierenden Druck mindestens ss 
wahrend einer der Druckabnahmephasen (a) oder 
der Druckanstiegsphasen (c) von jedem Pule min- 
destens wflhrend der Massageperiode (I), der 
RuBabnahmeperiode (HQ und der RuBendeperi- 
ode (IV) mit einer geringeren Rate zu andem, ate 40 
wahrend der HauptfluBperiode (II). 

2. Verfahren zum Melken nach Anspruch 1 , gekenn- 
zeichnet durch Betreiben der Melkmaschine, um 
den pulsierenden Druck wahrend der Druckabnah- 45 
mephase (a) von jedem Puis wahrend der Massa- 
geperiode (I), der RuBabnahmeperiode (HQ Oder 
der RuBendeperiode (IV) rrdt einer geringeren Rate 

zu veringern, ale wahrend der HauptfluBperiode 
(II). so 

3. Verfahren zum Melken nach Anspruch 2, gekenn- 
zeichnet durch Betreiben der Melkmaschine, um 
den pulsierenden Druck wahrend der Druckan- 
stiegsphase (c) von jedem Puis wahrend der Mas- ss 
sageperiode (I), der RuBabnahmeperiode (111) Oder 
der RuBendeperiode (IV) mit einer geringeren Rate 

zu erhOhen, als wahrend der HauptfluBperiode (II). 



4. Verfahren zum Melken nach Anspruch 1 , gekenn- 
zeichnet durch Betreiben der Melkmaschine, um 
den pulsierenden Druck von jedem Puis wahrend 
der RuBabnahmeperiode (Hi) mit einer geringeren 
Rate zu andern, als wahrend der Massageperiode 
(I), der HauptfluBperiode (10 und der RuBendeperi- 
ode (IV). 

5. Verfahren zum Meton nach Anspruch 1 . gekenn- 
zeichnet durch Betreiben der Melkmaschine, um 
den pulsierenden Druck wahrend der Druckabnah- 
mephase (a) von Jedem Puis wahrend der RuBab- 
nahmeperiode (III) und der RuBendeperiode (IV) 
mit einer geringeren Rate zu veringern, als wah- 
rend der HauptfluBperiode (II) und der Massagepe- 
riode (I), und um den pulsierenden Druck wahrend 
der Druckanstiegsphase (c) von jedem Puis wah- 
rend der Massageperiode (I), der RuBabnahmepe- 
riode (HQ und der RuBendeperiode (IV) mit einer 
geringeren Rate zu erhohen, als wahrend der 
HaiptfluBperlode(ll). 

Revendlcatlons 

1. Proc&16 pour traire un animal en utifisant une 
trayeuse comportant au moins un gobelet trayeur 
(4) comportant au moins une 6tui (5) logs dans ce 
gobelet trayeur pour recevoir le trayon de ranimal, 
une chambre de pulsation (6) 6tant deHnle entre le 
gobelet trayeur et son etui, des moyens (9,11-15) 
pour soumettre la chambre de pulsation & une pres- 
sion pulsatoire variant entre une premiere pression 
et une seconds pression sous-atmospherique, inf 6- 
rieure & ladite premiere pression, chaque pulsation 
de lacfite pression pulsatoire comprenant une 
phase de reduction de pression (a) pendant 
laquelle la pression pulsatoire diminue depute lacfite 
premiere pression jusqiTa ladrte seoonde pression, 
et une phase d* acaotesement de pression (c) pen- 
dant laquelle la pression pulsatoire augmente de 
ladite seconde pression Jusqu'fc lacfite premiere 
pression, dee moyens (7-10) pour soumettre rmte- 
rieur de T6tui du gobelet trayeur d ladite seconde 
pression sous-atmosph6rique pour extraire du I ait a 
partir du trayon de I'animal, la trafte de I'animal 
incluant successlvement une period e initiate de 
massage 0 pendant laquelle rscoulement (Q) du 
laft commence, une pertode d'dcoiilement principal 
(li) pendant laquelle l'6coulement de lait commence 
tout cfabord & augmenter Jusqu'fc un ecoulement 
principal, puis so poursuit au niveau ducfit 6couie- 
ment principal, une pSriode de reduction de recou- 
lement (111) pendant laquelle I'eooulemerrt de lait 
tout d'aboid augmente rapid em ent pour atteindre 
ledit ecoulement principal, puis diminue, et une 
periode d'achevement de recoupment (IV) pen- 
dant laquelle Teooulementdu laitcesse, caracterisd 
en ce qu'on fait fonctionner la machine & traire de 
mani&re a mocfifier la pression pulsatoire pendant 
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au moins rune desdites phases comprenant au 
moins lacfite phase de reduction de pression (a) et 
lacfite phase ^augmentation de pression (c) de 
chaque pulsation, k une cadence plus lente pen- 
dant au moins rune desdites p6riodes comprenant 5 
lacfite periode de massage (I), lacfite periode de 
reduction de f6coulement (III) et ladrte periode 
d'achevement de recoulement (IV). que pendant 
lacfite periode d'6coulement principal (II). 

10 

2. Proc6d6 de trafte seton la revendication 1 , caracte- 
ris6 en ce qu'on fait fonctionner la machine k traire 
de maniere k r6duire la pression puisatoire pendant 
lacfite phase de reduction de pression (a) de cha- 
que pulsation k une cadence plus lente pendant la is 
periode de massage (I), la periode de reduction de 
recoulement (ill) et la periode cfachdvement de 
recoulement (IV). que pendant la periode cfecoule- 
ment principal (II). 

20 

3. Proc6d6 de trafte salon la revendication 2, caracte- 
rise en ce qu'on fait fonctionner la machine k traire 
pour augmenter la pression puisatoire pendant 
lacfite phase cfaugmentation de pression (c) de 
chaque pulsion & une cadence plus faibte pen- » 
dant la p6riode de massage (I), pendant la p6riode 

de reduction de recoulement (ill) et pendant la 
periode d'achevement de recoulement (IV), que 
pendant la periode d'dooulement principal (II). 

30 

4. Proc6d6 de trafte salon la revendication 1 , caracte- 
rise en ce qu'on tail fonctionner la machine k traire 
pour modifier la pression puisatoire pendant che- 
que pulsation k une cadence plus faible pendant la 
periode de reduction de recoulement (III) que pen- ss 
dant la periode de massage (I), pendant la periode 
d'ecoutement principal (II) et pendant la periode 
d'achevement de recoulement (IV). 

5. Precede de traite sefon la revendication 1 , caracte- 40 
rise en ce qu'on fait fonctionner la machine k traire 

de maniere k reduire la pression puisatoire pendant 
lacfite phase de reduction de pression (a) de cha- 
que impulsion k une cadence plus faible pendant la 
periods de reduction de recoulement (Hi) et pen- 45 
dant la p6rlode (fach&vemen! de recoulement (IV), 
que pendant la periode (recoupment principal (II) 
et pendant la periode de massage (I) et de maniere 
k augmenter la pression puisatoire pendant ladite 
phase d 'augmentation de pression (c) de chaque so 
pulsation, k une cadence plus fable pendant la 
periode de massage (I), pendant la periode de 
reduction de recoulement (III) et pendant la periode 
d'achevement de recoulement (IV) que pendant la 
periode d'6coulement principal (II). & 
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